Chondrogenic differentiation of rat MSCs on porous scaffolds of silk fibroin/chitosan blends.
Adult bone marrow derived mesenchymal stem cells are undifferentiated, multipotential cells and have the potential to differentiate into multiple lineages like bone, cartilage or fat. In this study, polyelectrolyte complex silk fibroin/chitosan blended porous scaffolds were fabricated and examined for its ability to support in vitro chondrogenesis of mesenchymal stem cells. Silk fibroin matrices provide suitable substrate for cell attachment and proliferation while chitosan are promising biomaterial for cartilage repair due to it's structurally resemblance with glycosaminoglycans. We compared the formation of cartilaginous tissue in the silk fibroin/chitosan blended scaffolds with rat mesenchymal stem cells and cultured in vitro for 3 weeks. Additionally, pure silk fibroin scaffolds of non-mulberry silkworm, Antheraea mylitta and mulberry silkworm, Bombyx mori were also utilized for comparative studies. The constructs were analyzed for cell attachment, proliferation, differentiation, histological and immunohistochemical evaluations. Silk fibroin/chitosan blended scaffolds supported the cell attachment and proliferation as indicated by SEM observation, Confocal microscopy and metabolic activities. Alcian Blue and Safranin O histochemistry and expression of collagen II indicated the maintenance of chondrogenic phenotype in the constructs after 3 weeks of culture. Glycosaminoglycans and collagen accumulated in all the scaffolds and was highest in silk fibroin/chitosan blended scaffolds and pure silk fibroin scaffolds of A. mylitta. Chondrogenic differentiation of MSCs in the silk fibroin/chitosan and pure silk fibroin scaffolds was evident by real-time PCR analysis for cartilage-specific ECM gene markers. The results represent silk fibroin/chitosan blended 3D scaffolds as suitable scaffold for mesenchymal stem cells-based cartilage repair.